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(54) CONTINUOUS PRESS WORKING EQUIPMENT FOR MAGNESIUM ALLOY 



PROBLEM TO BE SOLVED: To provide a continuous 
press working equipment that realizes plastic working of 
a magnesium thin product. 

SOLUTION: In the press working machine which is 
equipped with a plurality of continuous molds 2, 2a t 2b,... 
and an inter-die workpiece transporting mechanism, at 
least the first mold is a non-forming heating mold 1 with 
a means for heating a workpiece by coming into contact 
with it and, among the remaining forming molds, at least 
those on the die side are incorporated with a heating 
means. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer, So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]ln a continuation press working machine provided with a conveyer style between two or 
more continuation metallic molds and a metallic mold of a work, at least the first metallic mold. A 
continuation press working apparatus of a Magnesium alloy which considers it as a heating unit 
metallic mold of not fabricating [ which is provided with a heating method and it heats in contact 
with a work ], includes a heating method in the dice side metallic mold at least among the 
following forming molds, and is characterized by things. 

[Claim 2]A continuation press working apparatus of the Magnesium alloy according to claim 1 
which arranges suitably a heating unit metallic mold aiming at heating which does not perform a 
fabricating operation to a position in the middle of a forming mold. 

[Claim 3]As a heating method by the side of a heating unit and a dice, make a heat insulation 
part intervene between base parts, and a successive processing public-funds type with which a 
base is equipped A continuation press working apparatus of the Magnesium alloy according to 
claim 1 or 2 which is contacted in a heat plate part provided with a proper heat source, and is 
built into a desired temperature as a controllable state. 

[Claim 4]a continuation press working apparatus of which Magnesium alloy incorporating a part or 
a heating method which boiled all, received and was provided with a predetermined thermal 
control function of a blank holder by the side of a punch of each metallic mold according to claim 
1 to 3. 

[Claim 5]A continuation press working apparatus of the Magnesium alloy according to claim 4 
which a heat insulation part is made to intervene between bases, and is contacted in a heat plate 
part provided with a proper heat source, and is built into a desired temperature as a controllable 
state as a heating method of a blank holder of a metallic mold. 

[Claim 6]Drill many mounting holes in the side and the upper surface of a heat plate part, and 
dense insertion of the rodHike heater is carried out in each mounting hole, Either the dice side 
metallic mold or a blank holder and a continuation press working apparatus of both Magnesium 
alloys according to claim 3 or 5 that install a temperature sensor in a position suitably and are 
made controllable to a desired temperature. 

[Claim 7]A continuation press working apparatus of which Magnesium alloy according to claim 4 
to 6 which equips some or all of a punch of each metallic mold with a temperature control means 
which heats or cools a punch. 



[Translation done.] 
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* NOTICES * 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the continuation press working apparatus for 
performing plastic working for manufacture of the light-gage products made from a Magnesium 
alloy. 
[0002] 

[Description of the Prior ArtjMagnesium is the lightest-weight among practical use metal, 
specific strength, electromagnetic shielding nature, heat leakage nature, periodic-damping nature, 
etc. are excellent, and also the light-gage article of the alloy is provided with an advantage, like 
there is little reproduction energy for recycling and it ends. 

It has come to be used abundantly in recent years at the electrical and electric equipment and 
communication equipment- 

[0003]And as a fabricating-operation method of the light-gage article adopted now, The pressure 
die casting which pours a melting Magnesium alloy into a metallic mold, and molds it by high- 
speed high voltage in an instant and the chip which cut and made the Magnesium alloy are 
heated within a cylinder, and the CHIKUSO mold method ejected and fabricated in a metallic 
mold as it is is known. As a raw material of a light-gage article, adoption of AZ91 alloy (aluminum 
9%, 1% of zinc) is common. 

[0004] However, if said pressure die casting and the CHIKUSO mold method tend to be adopted 
and it is going to manufacture light-gage products (1 mm or less), The shortage of thickness, a 
pinhole, a barricade, etc. arise, fabricating and repair rework are required, and ** also performs 
coating finishing, after performing surface grinding, putty coating and, and it is dramatically 
complicated. [ of especially repairing work ] The accident prevention to grinding powder is also 
required, and its yield of the whole product is dramatically bad. 

[0005]0.8-mm thickness is a limit at present the **** agent applied to a producing mold 
contacts an alloy by a high temperature state also in respect of recycling, it mixes in an alloy, 
and thickness also has problems, like there is the necessity of removing this minute contaminant 
at the time of recycling. 

[0006]Thus, it can set to the former or there are various problems in manufacture of the light- 
gage products by a GUNESHIUMU alloy. Then, the problem that the aforementioned conventional 
manufacturing method was holding the Magnesium alloy by press working of sheet metal (plastic 
working) if product shaping was possible is cancelable at once. 

[0007]About plastic working of a Magnesium alloy, Japan Light Metal Association will receive a 
grant of the Ministry of International Trade and Industry application-study subsidy previously in 
the Showa 35 fiscal year, It is examined by the magnesium committee which organized in said 
association, and is reported in October, Showa 37 as "research on the nature measurement of a 
standard of Magnesium alloy expansion material/ 

[000B]A Magnesium alloy besides AZ31 is U6ed for the contents as a material, and as test 
equipment, Use the electrical resistance of a Nichrome wire for a heating element, and A dice 
and the common-law marriage part of a blank holder board, And when the composition which 
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enabled it to let cooling water pass was adopted as the punch and a (b) punch is made into the 
same temperature also as a dice. (**) When the punch was water-cooled (20-60 **) and a dice 
is heated to a uniform temperature, (**) Perform the case where heated the circumference and 
a temperature gradient is given having water-cooled the punch and a dice water-cooling a 
common-law marriage, (b) It is reported that a drawing characteristic improves generally since it 
receives and the case of (**) can hold the intensity near the bottom of a container with large 
danger of a fracture to a coke-strength-at-ambient-temperature grade, and also that inside 
intensity becomes difficult to fracture flange part **** by giving a temperature gradient to a dice 
by (**) in increase. 

[0009]These inventors examined so that they may explore the propriety of utilization of press 
working of sheet metal of a Magnesium alloy. The test result was reported to No. 9 with a light 
metal of volume [ 50th ] of the Japan Institute of Light Metals issue as "a deep-drawing 
moldability of AZ31 Magnesium alloy." 

[0010]The contents build into a heater holder the rod-like heater bent circularly, and heat both a 
dice and a blank holder via a heat exchanger plate, and. Temperature control attaches a thermo 
couple near the surface of a dice and a blank holder, and feedback control by a PID system is 
performed, Made the punch into the structure whose temperature control is possible by pouring 
water inside, and the dice and the blank holder were performed in the room temperature -250 ** 
temperature requirement, and it experimented by having set punch temperature as each 
temperature of 0 or 30,100 **, and Magnesium alloy (AZ31) processing possibility was checked. 
[001 1]The press working method known as a heating-cooling deep-drawing method (it is called 
an elevated-temperature deep-drawing method to the deep-drawing method between ** of 
magnesium), Heating temperature up only of the flange was carried out, the portion which 
lowered and carried out working completion of the deformation resistance was cooled, and 
fracture resistance was raised, and also the press device adopted as this method is also 
provided with the fundamentally same structure as each aforementioned test equipment by the 
method of using the heat stress by quick cooling. 

[0012]Thus, in press working of sheet metal (plastic working of metals), although making a dice 
and a punch into a predetermined temperature and carrying them out is known, all pieces of old 
equipment is laboratory composition. 

The technique is not taken into consideration at all about the actual manufacturing process itself 
by simple single processing of a machining ofcyect, either. 

That i6, a machining object (work) needs processing by the predetermined temperature state 
which is different from a room temperature, and a product is produced when ** also performs 
various kinds of processings, such as spinning for every product configuration, bending, and 
punching processing. 

[0G13]Then, this invention proposes the practical continuation press working apparatus of a 

Magnesium alloy based on said test result of inventors. 

[0014] 

[Means for Solving the Problem]Successive processing equipment of a Magnesium alloy 
concerning this invention, In a continuation press working machine provided with a conveyer 
style between two or more continuation metallic molds and a metallic mold of a work, at least 
the first metallic mold, It is considered as a heating unit metallic mold of not fabricating [ which 
is provided with a heating method and it heats in contact with a work ], and a heating method is 
included in the dice side metallic mold at least among the following forming molds. 
[0015]Therefore, if a work is supplied to said continuation press working apparatus one by one, 
for example with work feeders, such as a blank feeder, will pass a work to each metallic mold 
around, and it will be processed into it, but Temperature up of the work is carried out to 
prescribed temperature by the first heating unit, it becomes possible to carry out continuation 
plastic working, after [ of each processing metallic mold ] a work has maintained a predetermined 
temperature, since a heating method was incorporated at least as for the dice side, and a 
product (parts) of desired form can be produced. 

[00l6]This invention equipment receives a part or all of a blank holder by the side of a punch to 
said equipment, It had a temperature control means which incorporates a heating method 
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provided with a predetermined thermal control function, or heats or cools a punch to some or all 
of a punch, or a heating unit metallic mold has been arranged in the middle of a forming mold 
again. 

[001 7]Therefore, heating of a work according [ on various kinds of work processes determined 
with a product configuration, and ] to a blank holder (a temperature fall by heat dissipation of a 
work is compensated), And the optimal processing is realizable by controlling selectively 
reheating which is cooled or heated (maintenance of work intensity in a part in which working 
stress is added strongly, and where danger of a fracture is large), and a punch needs, 
[0018]Make a heat insulation part intervene between base parts, and a successive processing 
public-funds type with which a base which becomes the dice side is equipped as a heating 
method of this invention equipment. Make a heat plate part provided with a proper heat source 
contact, include in a desired temperature as a controllable state, make a heat insulation part 
intervene between bases as a heating method of a blank holder, and. Composition which is 
contacted in a heat plate part provided with a proper heat source, and is included in a desired 
temperature as a controllable state is adopted. 

[001 9] Therefore, since it becomes the indirect heating by a heat plate part, to production of a 
product from which form is different, a dice and the blank holder can use the equipment 
concerned only by changing a dice and a blank holder, and can use it as a general-purpose 
processing machine of Magnesium alloy products. 
[0020] 

[Embodiment of the Invention]Next, the embodiment of this invention is described. The tool of 
the couple which those of the equipment shown in the embodiment is the same as that of an old 
successive processing machine fundamentally, and processes a work with welding pressure (a 
metallic-mold side/the punch side: a punch, a blank holder, etc.) Dice side; Correspond like the 
press operator which needs a dice etc., and it installs side by side one by one, and the 
movement mechanism which operates each tool (metallic mold), the passing <a thing> on 
mechanism (transfer feeder not shown) in which the work C is sent in one by one between each 
tool (metallic mold), etc are attached. 

[0021]Especially this invention equipment forms the heating mold 1 in the beginning of this 
continuation metallic mold, and is the subsequent successive processing metallic molds 2 and 2a 
and 2b... A heating method is attached. The heating mold 1 and the successive processing 
metallic molds 2 and 2a, and 2b ... a 2 type heating method making the heat insulation part 4 
placed between the bases 3 arranged at the upper and lower sides of a frame, for example, 
forming the heat plate part 5, and making it contact this heat plate part 5 — the metallic molds 
(dice) 2 and 2a and 2b ... is incorporated. 

[0022]Also in the metallic mold 1 by the side of a punch, when including the punch 21 and the 
blank holder 22 in the base 3 selectively according to a processing form, heat interception is 
performed by the heat insulation part 4, and the heat plate part 5 is attached to the blank holder 
22, and the temperature control part 5a for heating or cooling is attached to the punch 21. 
[0023]Many cave holes (mounting hole) are drilled in the side, each cave hole is filled up with the 
rod-like heater (commercial item which an electrically heated wire is covered with a heat- 
resistant insulating material, and has been stored to the steel pipe) 51, it fills up a crevice with 
refractory cement, and the aforementioned heat plate part 5 carries out dense insertion, A 
temperature sensor is installed in the proper position of the blank holder by the side of a heating 
unit metallic mold, the dice side metallic mold* and a punch, and each heater 51 is independently 
considered as controllable composition. 

[0024]Since there is also the necessity for cooling with working shape, the thermoelectrical 
apparatus using the Peltier effect which should be provided with the water flow pipe so that 
temperature control with cooling water or warm water was possible, or can control exothermic 
cooling of an energizing direction, etc are used for the temperature control part 5a of the punch 
21. 

[0025]The work which **, carries out continuous supply of the work to said continuation press 
working apparatus, performs a fabricating operation in predetermined product (parts) form, and is 
mainly the target of equipment is 0.8-0-5 mm of sheet metal of the Magnesium alloy of AZ31 at 
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present. However, it is not necessarily limited to this. The lubricant which reduces contact 
resistance with a metallic mold at the time of plastic working is required, before processing, 
covering by a Teflon sheet is given to a work, or lubricant is applied to it. 

[Q026]And it was made attached to this equipment for example, if a work is supplied one by one 
by feed mechanisms, such as a sheet loader and a roll feeder, rt will be first heated with the 
heating unit metallic mold 1 f and temperature up of the work will be carried out to a desired 
temperature (100-350 **). Although especially a work is immediately warmed for sheet metal, 
the heating unit 1 may be made into two reams, or it may be made to heat it in the state of 
compression with an up-and-down heating mold, when there is little temperature up early 
working speed (movement interval time to a contiguity metallic mold) and sufficient. 
[0027]the work warmed by the heating unit 1 — one by one — the successive processing 
metallic molds 2 and 2a and 2b — it is processed into desired form by especially each dice side 
metallic mold and a blank holder are maintained by the heat plate part 5 at a predetermined 
temperature — a work — the processing of every — the successive processing metallic molds 2 
and 2a and 2b — it is contacting and successive processing is performed, maintaining a proper 
temperature and maintaining a coefficient of thermal expansion at the same state without getting 
cold. 

[0028]That is, the optimal successive processing of a work is realizable by performing 
temperature control (there are a case of cooling and a case of heating) of the punch which has 
the temperature perception by a thermo sensor, and the optimal temperature corresponding to 
the form which has been computed beforehand, and which should be processed, and is 
performed [ the output control and if needed ] for the heater 51 of having each become 
independent. Exfoliation and washing remove a lubrication member after a fabricating operation. 
[0029]Thus, in this invention equipment, since successive processing is performed maintaining 
the processing optimal temperature of a work, optimal continuation plastic working is realized. 
When the temperature of a work once falls from the peculiarity of working shape, if it is coped 
with by the temperature control of the metallic mold before and behind that or the heating unit 
provided with the heating mold corresponding to the working shape concerned in the middle of 
the successive processing metallic mold is infixed, it can respond easily. 

[0030]As this invention equipment was shown in the illustrated embodiment, also when no dices 
are built into the rum side (upper operation side) and some and all of a dice are built into the 
bottom, a certain thing cannot be overemphasized. The dice side of this invention means the 
direction incorporating the dice as a metallic mold Therefore, when all the heat plate parts by 
the side of the dice of an upper base are not provided in an upper base as illustrated, but some 
dices are built into a lower base, the heating method (heat plate part) by the side of a dice is 
provided in the lower base concerned. 

[0031]The composition of contacting the side of a metallic mold in a heat plate part may be 
used, without not limiting the composition of a heat plate part to the aforementioned 
embodiment, either, for example, incorporating a metallic mold (even the blank holder 22 is the 
same) in lamination like an embodiment. In that case, a mounting hole (dugout) is drilled in the 
opposed face of a heat plate, and it may be made to incorporate a vertical line-like heat pipe. 
[0O32]Direct heating means, such as building a heater into the metallic mold instead of what is 
limited to adoption of the indirect heating which adopts a heat plate part as a mold heating 
means, may be adopted. 

[0033]Of course, the successive processing mechanism has attached the publicly known 

peripheral machine style naturally needed. 

[0034] 

[Effect of the Inventionjln a continuation press working machine provided with the conveyer 
style between two or more continuation metallic molds and the metallic mold of a work, at least 
this invention equipment as above the first metallic mold, It is considered as the heating unit 
metallic mold of not fabricating [ which is provided with a heating method and it heats in contact 
with a work ], and the continuation press working apparatus incorporating a heating method 
realizes utilization of plastic-working manufacture of Magnesium alloy light-gage products to the 
dice side metallic mold at least among the following forming molds. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1lThe simple explanatory view of the embodiment of this invention equipment. 
[Explanations of letters or numerals] 
1 Heating unit 

2, 2a, 2b Processing metallic mold 

21 Punch 

22 Blank holder 

3 Base 

4 Heat insulation part 

5 Heat plate part 

51 A rod-like heater 

5a Temperature control part 
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DRAWINGS 



[Drawing 1] 

» 2 a 2b 
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